Astrocytes, but not neurons, exhibit constitutive activation of P2X7 receptors in mouse acute cortical slices under non-stimulated resting conditions.
We previously demonstrated that the P2X7 receptor (P2X7R), a purinergic receptor, expressed by mouse cultured cortical astrocytes is constitutively activated without any exogenous stimulus, differing from the case of neurons. It is well known that astrocytic morphology differs between in vitro and in vivo situations, implying different functionalities. Brain acute slices are widely accepted as an in vitro experimental system that reflects in vivo cell conditions better than in vitro cell culture ones. We examined whether astrocytic P2X7Rs exhibited constitutive activation in mouse cortical slices. In acute cortical slices, P2X7R-immunoreactivity was detected in both glial fibrillary acidic protein-immunopositive astrocytes and microtubule-associated protein 2-immunopositive neurons. Astrocytic, but not neuronal, spontaneous uptake of propidium iodide, an indicator of P2X7R channel/pore activity, was inhibited by representative antagonists of P2X7R, but they had no effect on the uptake by astrocytes in membrane-permeabilized fixed slices. These findings indicate that astrocytes, but not neurons, in acute cortical slices exhibit constitutive activation of P2X7Rs under non-stimulated resting conditions as in the case of cell culture systems.